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(54) yCTPOClCTBO fl/lfl PACUJMPEHI49 
CKBAXMH 

©7) HaoSpereHHe otmocmtch k ropHoA npoM- 
TM M crpowrenbCTay h m.6. McnoAi>30BaHO Ann 
coopy)iceHMsi CKea^HH noA npemTCTBMflMM 
UK c OAHoapeMeHHoA npoK/iaAKOft Koxyxa 
HUM Tpy6onpoaoAa, rax m Gea npoKiiaAKH. 



Ue/ib - noBuuieHHe HdAe^cHocTM paOoTbi. Ycr- 
poACTBO C0Aep)icMT Tpy6y*iiHAep (T/l) 1 . Ko;icyx 
(IQ 9. npMBOAHoA Ban 2 M pa6oMMA opraH (PO). 

riOCiieAHHA BbinO/IHeH B BMA^ KOHMMeCKOrO 

pacKdTUBaiouiero MexaHH3Ma, mb lueAKdx skc- 
ueHTpHKOBoro aa/ia 3 Koroporo pacno/io)KeHu 

KOHMMBCKMe KaTKM 5. flpOAOilbHUe OCM KaTKOB 

5 pacnoiiOMHbf noA yriioM k ocm PO. Ba/i 2 
CKpermeH c PO h paaMemeH c 8oaM6jKHOCTt»'io 

BpaiUeHHJI B Til 1 M/IM B K9. OAMH K0H6M PO 

coeAHHeH c B03Mo;iCH0CTbio apaiueHMsi T/1 1 n 
APyroA - c K 9. PeCpa 10 pacnonoKeHbi cmm- 
MorpmHO OTHOCMTenbHO ocm PO. m mx kohuu 
saicpen/ieHfai Ha HapyxcHux noBepxHocrnx Til 
1 H iC9. npM BpatueHMM aa/ia 3 BpainaeTCii m PO. 
a aro xarxM 5 oGxaruBaiorcii no 3a6oio pactuM* 
pnoMoA cxBa>KMHbi, npowaBOA^ ynnomeHMd 
rpynra a paAHaiibHOM Hanpaa/ieNviM. flpn 
acTpese c BaayHOMpeCpa 10 BAaa/iMsaiOT ero 
e rpyHT HAH paapytuaigr. 3 Mil. . 




>o 

00 

> 



^^ST AVAILABLE COPY 

Copied from 104687 19, ,oti,P,5/26/2p06 



3 



1698413 



4 



M3o6peTCHV4e OTHOcwrcn k ropnoft npo- 

MfeHU/ieHHOCTM M CTpOmeilbCTBy W MO;KeT 6blTb 

Mcnonb309aHO aha coopyjKeHMn ckb9)khh roa 
npenRTCTBVinMM, KaK c OAHOBpeMenHOJ^ npo- 
K/iaAKOA Koxyxa mjim TpyGonpoeofla. tbk m 6e3 5 
npOKnaAKM* 



Uenb M3o6peTeHwi - noBbiujeMwe mbaok- 
Ha 4>MrJ noitaaaHa cxeMa CTpowTeiibCTBa 1 0 

KPMBO/lMHeflHOft CKBa^iCMHW C OAHOBPeMeHHOft 

npofoiaAKOA Tpy6onpoBOAa; na 4>Mr.2 - yci- 
po^c i-BO, npOAODbHuA paapea; na <|)iir.3 - pas- 
pea A*A Ha 

yCTpOACTBO AAA paCtUMpeHMil CKBd)KMH 15 

coAepxwT TpyOy-HMAep 1 . b Koiopoft ycTanoB- 
ncH Ha npoMe)cyTOMHUX onopax (ne noKaaanu) 
c BOdMO)KHOCTi>io BpaiueMM« npWBOAMOt^ Ba/i2. 
Pa6o«!MA opraH Buno/ineH a bmac pdcxaniBa- 20 
iQiuero MexaHMSMa c aiccueHTpMKOBWM BanoM 
3, Ha xue^MX 4 xoioporo pacno/iosiceHbi kohm- 

HeCXHO KBTKM 5. nOOAO/lbHUC^OCM CMMMeTpWM 

pdcnoiioxcewu noAyr/tOM 1-6 it npoAO/ibHOft 
OCM paCmero oprana raxHM oGpaaoM, mto npw 25 
BpaiueMMM Bdiia 3 xancH 5 xaTsiToi e aaSoe 
CKBaxMHu no cnMpanvf BOicpyr npoAOiibHoA 
ocw. y xaaaHHWd yro/i onpeAe/wieT luar xarxa 5 
- noASMy ero aa oamh o6opoT Boxpyr npoAO/ib- 
HOA OCM paSOMoro oprana. Oahh Koneu Bana 3 30 
xHHeMamiHecKM canaaH c npHBOAHUH BdiiOM 
2, HanpMMep, nocpcflCTBOM Myc^ru 6 m ycra- 
HOBiieH c BoaMoxcHOCTbK) BpdmeHtifl Ha noA* 

UJMnHMKOBOA OnopC 7 OTHOCMTe/lbMO 

Tpy6u*iiHAepd 1- Apyroft roneii aana 3 ycra- 35 
HoaneH c B03MoxHocTbK> BpaiueHMR B onope 

8 Ann paSoMero oprana. xoropaa pacnonoxce- 
Ha BHyrpM npOKfiaAueaeMoro xoxcyxa 9. Tpy- 
6a-itMAep 1 M Koxcyx 9 coeA^HeHu Mexgiy 
coSoft peSpaMM 10. KOTopue pacnoiioxceHM 40 

CHMMCTpMMHO OTHOCWTeflbHO npOAO/lbHCft OCM 

pa6oMero oprana m oxBaTi>iBdK>T paSoMMd op- 
ran. KBMfm pe6f)6 10 OAHMM KOHuoM aaxpen* 
neno, HanpMMep, c noMotubio caapKu Ha 
' BHeuineA foxoBoft noaepxHocTM Tpy6fai*nMAe- 45 
pa 1 • a ApyniM kohuom - na BHeuiHeC) 6oicobo(^ 

nOaepXHOCTH XOXyxa 9. AMdMBTp KOHHHeCKHX 

xaTKoa 5 pacxaruBaximero MexaHMSHa y bb/im- 
MMaaeTM or TpyOu-HMAepa x icoxcyxy 9. Rpii- 
BOAHOA saa 2 npMBOAHTCii ao apamoHMe or 50 
QypOBoro cranxa 11. xoropuci ycraHOBiieH c 
BoaMOJKHOCTbK) nepoMeiueHHa no pane 12, yc- 
TBHOBiieHHOM B paGoHBH xotnosaHe 13.Koxyx 

9 MOXBT noAAdpxMBaTbca na secy c no- 
MOiUbK). HanpMMep. TpyOoyxiiaAMMxoa (ne no- 55 

. xaaanu). 

VcrpoACTBO An5i pacuiMpeHMR cxaaxcMH 

MOXOT HMOTb NHBeHTapHUe CeKUMM l4 M 15. 

coeANHeHHue cooTBeTCTBenHO c Tpy6o<l-iiM- 
AepOM 1 M c KOxcyxoM 9, HanpMMep. c no- 
MOtubX) caapxM. 



VcTpotferBO AA« paciiJupeHMii cxaaxcMH 
paGoraeT cMAyK>iuHM oGpaaoM. 

Il3 pa604ero KOT/iOBana 13 c noMOiubio 6y- 
poBoro craHxa 1 1 npoOypMaaeTcsi nMOHepnaii 
CKBaxcMHa AO BbixoAB Tpy6u*nMAepa 1 na no- 
sepxHOCTb B npMeMHOM KOT/io^ane (ne noxa- 
saH). KxoHuy Tpy6u-/iMAepa 1 BMecToCypoaoft. 
ro/iOBXM npMC06AMHJiK>T MHBdHTapHyK) cex- 
UMK> 14, X xoMuy cexuMM 15.npMCoeAMMflX)T 
Koxcyx 9. noAAepxMBacMuA TpyGoyx/idAMiiKa* 
MM. SjareM BKAK>MaK>T npMBOA BpatueHMJi 6ypo- 
Boro cranxa" 11, Korbpwft. npnaoAMT bo 
BpaiMeHMe npMBOAno(t aan 2 m xMHeMdTMMecxM 
coeAMHOHHud c HMM Bail 3 paOoMera oprana. 
npw.BpaiMeHMM Sana 3 xarxH 5 oBxoruBaiOTca 
no 3d6oK> pacuiMpneMoA CKaaxcMHU. nponaao- 
A« ynaoTHenMe rpynia b paAna^bHOM nanpas- 
noHMM. ocymecraaaA npoTacKMaaHHC aa co6oA 
K0)xyxa 9. 8 oiysae MeoOxoAMMocTM Aono/iHM* 
reiibHoe ycM/iMe Ann npotacxMBaHHfl xoKyxa 9 . 
MoxHO coaAaoaTb noAdTHMxoM Cypoaoro 
cranxa 11. xoropuA nepeAaet ycMitMo Mepea 
Tpydy-ziMAep 1 m pe6pa 10 KO^Kyxy 9. flpM stom 
pa6oMMA oprdH pa3rpy)KeH or ocesux ycMAMft 
noAdTNMKa 6ypOBoro cranxa 11. npn acrpene 
pa6oHero oprana, nanpMMep, c BanynoM xarxn 
5 BAaBiiMBaxTT ero e rpynr. ecan riodBonsiKrr 
pasMopu Bd/vyMa. Eoim pasMopu saiiyna ne 
no380/i)ix>r xarxaM 5 BAaanrb ero b rpynr, ro 
BO BsawMOACftcreMe ecrynaior peSpa 10, icoro- 
pbie npeAOxpannior xarxM 5 m aecb pa6oHMA 
OpraH or noaoMOx. npM aroM paccroanMe 
MexAy cocBAnMMM peSpaMM 10 no nepMMerpy 
p&eonero oprana onpeAenaerca pac^ernuM 
nyrcM c yseroM xapaxrepnernxM rpynra. amb- 
Merpa pacutMpaeMoA cxsaxMHU. yriia xonyc- 
HocrM xarxoB 5 h mx xoaMsecraa. PeBpa 10 
aocnpMHMMax>r na ce6a M3rM6aK)iuMM mo- 
Menr. BoanMxatoiuHA npM enMcueannM cncre- 
Mu rpyGa-iiMAep 1-xo)xyx 9 a aaAannyx) 
KpMBonMHeAnyx) rpaexropMX), npoAOxpanaa 
or yxadannux narpyaoK pd6ovMA opran. «iro 
AononHMreabHO noeuuiaer naAe^xnocrb ero 
paSoru. 

flpM pacuiMpoHMM cxaaxcMHu 6e3 npo- 
KiTdAKM K0)Kyxd 9 yctpoAcrBO pa6oraer anaiio- 
THMHO. B aroM cnyMae xoxyx 9 ne 
npMCoeAMHaior x MnaenrapnoA coxumm 15 m 
nocneAnaa npM nepeMeuienMM ycrpodCTBa b 
rpynre Bunoanfier ponb cra6M/iMaaTopa na- 
npaa/ieHMfl paciuMpenMa. CraGM/tMaauMM na- 
npaanenMn pacuiMpaeMOfl cxaaxcMHM 
cnocoCcrsyer raxsxe m naiiMHMe pe6ep 10. B 
AannoM cnyHae Biuix>MeHMe npMBOAB noAa^vM- 
xa 6ypoBoro cranxa 1 1 moskho ne nponsBO: 
AMrb. 

(DopMyna M3o6pereHMa 
ycrpoAcTBO A/ia pdCuiMpenna cxaasxMH. 
BPUiiOMaxiiMee rpy6y-/iMAep. xoxcyx, pa6oMMA 
opran. oahh xoneu xoroporo coeAMHOH c rpy- 



^HST AVAILABLE COPY 

Copied from 104687M,,oti,P,5,/26/2p06 



1698413 



e 



OoA-AMAepoM. a APy'^ - « w*yxoM c bo3- 
MO>KHOCTi.io BpameHMH, m npuBOAHoW san. 
CKpen/ieHHUft c paCowM oprsMOM. o 'n^^^ 
10 iu « 6 c II TCM. MTO. c uenwo noBMUieHw- 
MaAexHOCTM B pa6oT6. paBosMft opraM aunon- 
ueH e BMAe KOHMMecroro pacicaTMBaiomero 

MexaHM3Ma C aKCUeHTpMKOBUM BSIIOM M C KO- 
HMSeCKMMM KaTK8»V<. yCTBMOB/ieHMMMM HS 



3iccueMTpMitoBOM Bany. H npwoflfcMbiB och m- 
Topux pacnoflWKeHH noA yr/iOM it nponoflWHcXi 
ocM paOowro opraHa. npn 9tom ycrpoftcrao 
CH86)KeH0 pa6p«MM. cwmmbtphmmp pacnonor 

xeMHWMM OTHOCMTeHkMO npOA0iiH.MO« OCM PB- 

CoMero opraMa, kohuu noropmc aaicpenMHM 
Ha M«py»MUx noBepxHOcmx TpyOu-Mwep* M 

KOXCyXB, 
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(21) 4676387/03 

(22) April 11, 1989 

(46) December 15, 1991, Bulletin No. 46 

(71) "Magistral" Engineering Design Cooperative 

(72) V. I. Minaev, 1. 1. Mazur, V. K. Svirshchevskiy, and L. M. Bobylev 
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(56) USSR Inventor's Certificate No. 977617, cl. E 21 B 7/28 (1981). 

USSR Inventor's Certificate No. 848560, cl. E 21 B 7/28 (1979). 

(54) DEVICE FOR REAMING BOREHOLES 

(57) The invention relates to the mining industry and may be used to construct boreholes 
under obstacles both with and without simultaneously laying casing or pipe. 
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The aim is to improve the reliability of operation. The device contains leader pipe 1, casing 9, 
drive shaft 2, and a tool. The latter is implemented as a conical rolling mechanism, on the 
journals of eccentric shaft 3 of which are disposed conical rollers 5. The longitudinal axes of 
rollers 5 are disposed at an angle to the axis of the tool. Shaft 2 is attached to the tool and is 
disposed so that it can rotate in leader pipe 1 or in casing 9. One end of the tool is connected 
to leader pipe 1 so that it can rotate, and the other end is connected to casing 9. Ribs 10 are 
disposed symmetrically relative to the axis of the tool, and their ends are attached to the outer 
surfaces of leader pipe 1 and casing 9. When shaft 3 rotates, the tool also rotates, and its 
rollers 5 roll along the bottom of the borehole that is being reamed, compacting the soil in the 
radial direction. When ribs 10 encounter a boulder, they force it into the ground or break it 
up. 3 drawings. 



[vertically along right margin] 
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[figure under columns 1 and 2] 

[see Russian original for figure] 



Fig. 2 
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The invention relates to the mining industry and construction, and may be used to 
construct boreholes under obstacles both with and without simultaneously laying casing or 
pipe. 

The aim of the invention is to improve the reliability of operation. 

Fig. 1 shows a drawing for construction of a curved borehole with simultaneous pipe 
laying; Fig. 2 shows the device in longitudinal section; Fig. 3 shows the A — A section in Fig. 
2. 

The borehole reaming device contains a leader pipe 1 in which the drive shaft 2 is 
mounted on intermediate supports (not shown) so that it can rotate. The tool is implemented 
as a rolling mechanism with eccentric shaft 3, on the journals 4 of which are disposed conical 
rollers 5, the longitudinal symmetry axes are disposed at a 1° to 6^ angle relative to the 
longitudinal axis of the tool in such a way that when shaft 3 rotates, the rollers 5 roll into the 
bottom of the borehole along a helical path about the longitudinal axis. The aforementioned 
angle determines the pitch of roller 5, the distance it advances per revolution about the 
longitudinal axis of the tool. One end of shaft 3 is kinematically linked to drive shaft 2, for 
example, by means of sleeve coupling 6, and is mounted so that it can rotate on bushing 
support 7 relative to leader pipe 1. The other end of shaft 3 is mounted so that it can rotate on 
support 8 for the tool, which is disposed inside the casing 9 to be laid. Leader pipe 1 and 
casing 9 are interconnected by ribs 10, which are disposed symmetrically relative to the 
longitudinal axis of the tool and encircle the tool. Each rib 10 is attached at one end, for 
example, by welding, to the outer lateral surface of leader pipe 1, and the other end is attached 
to the outer lateral surface of casing 9. The diameter of the conical rollers 5 of the rolling 
mechanism increases going from the leader pipe to casing 9. Drive shaft 2 is set in rotation by 
drill 11, which is mounted so that it can move along ftame 12, mounted in entrance pit 13. 
Casing 9 can be suspended using, for example, pipe layers (not shown). 

The borehole reaming device may have stock sections 14 and 15, connected 
respectively with leader pipe 1 and vwth casing 9, for example, by welding. 
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The borehole reaming device operates as follows. 

From entrance pit 13 using drill 11, a pioneer borehole is drilled until leader pipe 1 
emerges onto the surface in the receiving pit (not shown). Stock section 14 is attached to the 
end of leader pipe 1 instead of a drilling head, and casing 9, supported by pipe layers, is 
attached to the end of section 15. Then the drive to rotate drill 1 1 is switched on, which starts 
drive shaft 2 rotating as well as shaft 3 of the tool that is kinematically linked with it. As shaft 
3 rotates, rollers 5 roll out along the bottom of the borehole being reamed, compacting the 
soil in the radial direction, puslung through casing 9 ahead of them. As needed, additional 
force for pushing through casing 9 can be created by the feeder of drill 1 1, which transmits a 
force through leader pipe 1 and ribs 10 to casing 9. In this case, the axial forces from the 
feeder of drill 1 1 on the tool are relieved. When, for example, the tool encounters a boulder, 
rollers 5 force it into the ground, if the size of the boulder permits. If the size of the boulder 
does not permit rollers 5 to force it into the ground, then ribs 10 come into play, which 
protect rollers 5 and the entire tool from breakage. In this case, the distance between adjacent 
ribs 1 0 along the perimeter of the tool is determined by computation, taking into account the 
characteristics of the soil, the diameter of the borehole to be reamed, the angle of taper of 
rollers 5, and the number of rollers. Ribs 10 absorb the bending moment arising when the 
leader pipe 1 - casing 9 system traces out the specified curvilinear trajectory, cushioning the 
tool from the aforementioned loads, which additionally improves the reliability of its 
operation. 

The device operates similarly when reaming a borehole without lajnng casing 9. Then 
casing 9 is not attached to stock section 15, and the latter, as the device moves into the 
ground, plays the role of a stabilizer of the reaming direction. Stabilization of the direction of 
reaming of the borehole is also helped by the presence of ribs 10. In this case, the drive of the 
feeder of drill 1 1 may not be switched on. 

Claim 

A device for reaming boreholes, including a leader pipe, a casing, a tool, one end of 
which is connected to 
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the leader pipe while the other end is connected with the casing in a way so that it can rotate, 
and a drive shaft that is attached to the tool, distinguished by the fact that^ with the aim of 
improving the reliability in operation, the tool is implemented as a conical rolling mechanism 
with eccentric shaft and with conical rollers, mounted on 
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the eccentric shaft, and the longitudinal axes of said rollers are disposed at an angle to the 
longitudinal axis of the tool, where the device is equipped with ribs symmetrically disposed 
relative to the longitudinal axis of the tool, the ends of which are attached to the outer 
surfaces of the leader pipe and the casing. 



[see Russian original for figure] 



Fig. 1 



[see Russian original for figure] 
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Fig. 3 
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